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PURPOSE: An antenna device is provided to improve 
call sensitivity by stabilizing radiant characteristics of 
the antenna device, diminish the size of a cellular 
phone, and minimize the damage caused by 
shocks. CONSTITUTION: An antenna device 
comprises: a helical antenna for being connected 
with an antenna port of an RF(Radio Frequency) unit 
in a cellular phone; a retractable whip antenna for 
drawing-in/drawing-out to the cellular phone, being 
connected to the antenna port with the helical 
antenna when drawing-out. and not being 
connected to the antenna port when drawing-in; and an inner antenna for being built in a flip or a folder of 
the cellular phone, and being connected to the antenna port. 
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(54) ^CflS Sst7jSl oFEllL.|.^*i 



.# 7H>^A|?|Di S^PI^I #0|ni #^011 o|^^ ^AV. 



i 1 Si £ 2^ sfe^s^e! ^^la £hE<m# ^Hgt^ E^ol aspi# ah^. 
i 3 ^ £ 4-^ #^^5^oi ^ai^ E^ol o^E4|u^# xH^o^ gu E^ol >^i^i£. 



7|o|| Mel ES. 



;^^s^7|^ gxh S§fs^E|o^7^Jl sit ^ahioIcK ziaiai =L gEHcHi cchEf EheKbar type) 

2f 1-11 E^'^J (flip type) SI (folder type)o| Si^K o|# #ol| #1 E^om e^oI §7:^ ^ 

UtSI-ElH al-^ ^A1|0|C|- 0|m #tj E^OJO|1_^ gC-l E|-oIO| ^&l•5^£|^ 01^-^ ^M\0\\ #l|0|l-|- 

sA^s4o| =g Ei^oisl ^cHg SSf7|-^ S-*1l(body)eh sH^K ^Hi^l 7|7l|2i°S 

t!^lThinge)&*IS ^^^^2, Sr^^^el #t:i Eh°i°l ^cHS asf7|fe #lj cHaioii #c^7^ A^sScK oi:>\M eJ 
5c|':^*|t Sl|0|uh ^CHo| sia^ol ^c[. o.s]lL #11 erne #11 e|-£J (flip-down type)2f #11 "3 
iJ(Tlip-up type)°S ^^4^ ^ 2i>^k SH >^F^ E^iJe #1I2| SIS^o| s^E^oll ^FiJolcK #a 

"2 Eh^lS #11^ sia^ol ^M\2.\ ^^o{\ -y^^lElfe EhSJoicK 

#7|tt ^cHg SS|-7|o|| Af^Ei^ °J-E|| #4^^°^ efEll uKhelical antenna)2|- 

B^m i e^Hi-Kretractable whip antenna)# t^i^K I^IS ^^E^I^^■^ S^PI ^H^l RF ^MH(Radio 

Frequency unit)2| 2.m^\ 5H(port)cHI °J^b\o\ 1 ^^E^|u^t ^qjg Si.^7|LH 

E|:«:TS?il ^ciK SE£[ IS-IS £^EI|i-fe =^ i^i^l-sl- s^■¥■(bottom) S^IS E^?J 2!■E^|u^2|• A^Y(top)^a| 

£ 1 °-' £ 2fe sl-Y Ei-oj otEiiL-h* *H§& #11 3SI-7IS a°J AHSSAi, #U el-gj §o||aH 

#11 EFgJal ^cHS £i^|-7|a| a°l ^o|cK ZLS.\11 5. 1-E £|SSieH# fj o^E||uK16)7^ s-*i|(io)o|| °l 

S=i -fe^EHS Mel ?i!o|:a E 2fe aisajNM m 2lm^[i^6)y[ e*il(io) eleS -^.^eH* aeJ ^o|ck SA^ 

^cH# SSh7|« Ahs*| a^St£Ht s. 1o\\M at y^fih ao| #1I(12)S £|Ha|Ei# a £tE||«-Kl6)fe 
0|2^^^^| ffcllS S2h7|S A^g*^[£l|fe E. 22^ ^0| #U(12)S sI^H a|S?!|El# a 2>E||uK16) 

^ oi^Ai^cf o|oi/oj§ ohEiiuf A|>;ijs xii§°t sYs^5^ A^sx^7^ ^^chs ss^7|■t■ Ahsai-b^i 

^oiTccfBt aiHi!{Ei# a e^E^|^(16)7^ ^t^o^ ^l#£|7^l-^ ejsj^i^K ^. £ ^^oi #i!(i2)s m 

o\ SSp|# MBmi ^'^ S ^^E||^(16)# s\^^ 2!§a|?|ii, A^## £ 12^ ^01 

#ll(12)# i-HYS £lejA|?Jc|-. 

E 3 °-i £ 4fe #-ys4ei -fe^" a^i^ Ei-oj °i-E^m# #u ^"^^ s^pis sei ahe^-m, #ii 

oi g^iAH =11 E^oio| #ci)s S2p|2| oil* M°l ^dolcK nam £ 3^ a|B^N# a £>El|uKi6)7h &*fl 

(10)011 ojojEi AtEfl# M£i ^oii £ 4fe £|MaiE^# a £^E^l^(16)7^ ^*^l(lo) ?n^°s eies -^^eh^ aei ^doi 

A^7|*^ E 1 S! £ 20IIAH Mt a^a^ ao| ia|S ^FSi e^E||uh# ^#£[ #1| Eh°! ^cHS S5p|o||A-i aalS 
°^E^l^(14)t ^*^|(1o)o| a}« s^Ygo)| ^m^n -yxiUDK (H7|Ai ais^iEis a elNI'-Kie)^ lais 

(^4)« 5^Ss^c>l elSJ/elsai^K SBt> ^^7|«^ E 3 SI E 40||Ai at ahsh Sa|§ EhS e[E||i-J# *HStJ 

#11 35^7|o||A^ sai^ £hEim(i4)t a|EqE^g a e}Bi|i-Ki6)ai -yeioii ^*iac^K 

aha 4,^7|^^ H^s^^ ^qiS S^PIoilAi mnm m lai alH^ElM a £^EI1L-K16)7^ °i*im egsii sit e 
oii'°|5|| 7|^Sc:h o|s elsH e!-El|i-t gj-At Due (radiation pattern)2| $h=o| )f\=iB\^°S.JM g.^A^ *^o| 
□i ^tsioil ci^aj ^5F£|cH #Sf i^Esl y^[o\i-[ x^ny[ ^^sF^aH^K £S[ alS^lEHS S ehE«i-f7t eJ^^lfe 
Eboil Sit ^*|oll c^et gjii|eii:(impedance)7f Sol ^slTlj gcK o|oi|c4aF ^1=10^^ YSSJO£ eJ 



of ^^(reverse power)o| S^h7| l-H^| RF ^MHol|Ai o^ei|l.|. ^^oji oa^^ m^^o\\ <S%^m 

& ^^7<[7[ ^mti: UMo\\ ixl-sDj 2-|H^B-|# S o}E||L.^7|- 2\^m tOI Si eJ#S -y^Hoil^'^i 

gojgx||iihtj|(vsWR: Voltage Standing Wave Ratio)7^ 7:1 £|««cK o|oi|ci:ha|- RF ^M^^l ^ISE^^I 

o|-o|#B]|o|Ei(isolator)L.h M^^W a«t^K SE«t ^^7|o^ i 1 lHx| £ 

4oiiA-i ti^£^ lai^ °^Bl|u^7^ -i-^sich 51^°^ ^«:h^ sc^Hac|■7^L^ ^mm 



^i-ftoii I:c^B^ yj^i-sicH ^^t^i x^o|u^ xi^i-7f ^oi ^^^y^i--^ ^:^o\ oiohc^ a|H^B^# n oj.E||u^7^ ^ 

ttH S^I-^-^Ei ^I^H O|-0|#£-jl0|EiUf t^S:^|^# ^7|-^ A^S.^|-0:| 0|: gfOn:) 0|#I1^ 

Oil ^cK 



^ cf — 7 / c:> J«C —7 o 

Av^^h &'a3|-7| ^^S-B 7|^o| a|M^N# H ^i^Hg #ll 

o] ^su|. ^^jL\ a-E ^-B ^"■^'-ii-Eol ^ ^'■il^l ^E|- S^i-^^J ol^H-1- ^il^^PI °I^H L-|-B|-u[- ^iouj-, o|# 
^ ^KD^o| ox|# 03^7^1 oi - 7|^ ^^cHI i:H £^ ^^^^Ish -^il^ -a^^^^iF. ^tt #oll 

g 1! e}E||i-K 16)^1--^ "M^^ ^^(20)oi| ^^^^ Lf)^ ^^Eim(18)# ^7^^ ?td|S[cK i 5 

o||AH ^|Ea!^E^g 1! o|.Ej|uK16)7^ ttH ^a(feed)^(22)cH| ^sH RF ^M^Ci^l^hA] 

SH(20)oil ^^BH# aoijz 2iHD^. L.^E^tH al^^Bis n o^E||L.K16)7^ ^ 

^(22)£|' ?j3H|^l a-oF ?}m^[ iH(20)o1| ?j3£|x| ^o|cK JlS °f Eil fixed antenna)^ Ml-^ 

BHi-Kie)-^ ^t:H^ S^PNI ufi^ui^ ^ 01 - ^^o| o|-E.^|^-i- A^^3|-^c:^|. oil-l- #cH ^H(Ioop) e]-E.-l|L-K 
H(sloted) elBim, nHxl(patch) e^E^|u^ §o| A^sa ^ Si^i^K o|Eio[ l4|^ o^E||L.K18)^ 3h^§ ^^^o]| lh^^ 
A|^|7-m, Ei-01 *q|s gsplol a-^oil^ #11 m^oil L4|S'A|^|ai gci Ei-oj *cns g^oll-^ S 

^H^^j- a^F7|cHi ^^ti ^jm m^i sa^^. #11 bi-oj ^ohah b|-oio| 

§ ^s^7|fi| oi|# 3alJi 5E 6 £ 7E alH^Bjg n ei-EllLK 16)71- &x-l|(10) ^-t^^ ^#1! 

S ^oj ^o^^ £ 6^ £ soil Mol Ml-^ ^^E||LK18)^A^ e^Eim(24)# #ll(12)ol| Mi^^^^l^l 5^0| Jl. 
i 7^ £ soil a°l MiV ei-E||''Kl8)^Ai °l-Eim(26)-& ^*ll(10) 4^"0i| M|§^Aiy M°! ^OjcK 

i 7^ ^o|A} ^xH|(io)s| A^^oii Ml^^^fe ^*-EHoi| CHS- o|5H# -^71 ^m^0)^\ ^^^^S = " 



^^7j& £ 6 §^ i 7oi|Ai lais e}E^luKi4)2h alH^Bjg n ^^E:im{i6)^ 7|^Jl^ ^^BhBK ^ lais ^^E^|u^ 

(14)- 7|^JiF ^^^l-Til ^xil(lO) ^j-^S ^^^oil ^7t\B\Qi £ 5^ e^Bim 5t^(20)oil L-K24)fiF l}»il :n 



;ch;cho^ o:|g£|C^ al^^BiM m 2}Eim(l6) ^S.|^ £!-Ei|^(l4)# #o|| ^qig sspi ^ 

ZLB,\ll AH^ol 2L^Eim(24)^ alH^E^M II °[&im(16)£F ^^S^l ^^^F o|oi| cch 

a^ £j-El|uK24)£F II £^£||L-K16)^ c^o|t^^ a |e| (diversity) £[Bim^ §^l-3^7i| ^cK aB^H^ #^1- 

7Huf ;t^^^Z.Kfree space)H| ^^A^-^^# ^^1%' ^ S& ehB||uK24)7h JlS^i^^ eh 

Eim 5t^(20)oi| o4§£|cH ^HH^ aj^sHE^g g °I-Eim(l6)7|- oJ§^o|^^5H5E el£||L-F ^^(20)o|| cMt} 

>i a^F7|- 'iin o|oi|a:|■^^ o^o|^^•l|o|E^^ SS-^F o.^ ^qj^ a^PI^I H71 

i W-iii'Ki8)7f 7i^^i aai§ ^^&ll'-^s^ □^&■7^x|^ ^^i^i 7i^o| dtn ^ 

£ 8 £ 9-^ o|&1o[ ^^go| -yAjoijoij af# e>EI|L-hS-*|# E^oi ^o]|Ai #11 E^oJo| g 
^^7|c^5H^^^ Oils ^d^^. 7|^£| IBIS ^VE||L^s A^s.^| ^^ji 7H|7H°i- ^o|cK zialJi £ 8 il £ 9-^ aj 
^^NM S e^E^|l-K16)7^ ^*ll(io) ^^s.^ ^d^^. i 8-B i soil uH-^ e]-El|L-Ki8)^Ai 

2}B||uK24)# #U(12)oll uH^^A|^ M0| JI, i 9^ i 50j| M^J Ml^ £^EII'-'K18)^A^ ^^y^u^{26) 
« ^*il(lO) ^h^g -y-^oil LHS-^m ^# ^doIcK -^^l ^ 9^ ^^71°^ ^ yoUAisi- □|-S-7hx|^ ^o|A} ^xHI 
(10)^1 ^^Yoil Ml^^Hl^ -ytHoil q|oh o|5ll# §71 ^^-11(10)^1 S^Fta ^^EH^ i^i^FS 

^^7|3K£8^ £9oi|Ai al^BiiE^^g o^£l|uK16)^7|^:il^•^^^W, >y7|ohd^^^ :^o| Af^H|oHQi ^ais Oh 
Eim(l4)# xi|7Ho.K^« ov ^ ojcK o|£^ ^01 ^z^^ a^F7|al a7|# ^Oj^Lil Xilotg -5^^ ^al^ £}•E:||L-^# 

7H|7^l^o^AH ^cH^ S^PI^I ^oiswi #^ ^ ^711 £!cF. S^is £!-Eim# 

#2^011 S|^H £}E.-l|«-F^^^|7t ^^^^^ S|:^^l'ffl' ^ 2l7i| ^cK 

t^S ^'-#£1' ^ ^ilOl|A-1^ ^^-ll^eJ -yAloilOll ^?|3|-5lou^, 0:|&l7W b^gol ^ ^^9\ ^^0\\M 

■^Oii^X\ ^Zn^-^Alffl-^ o^CK -^31 ^ ^^gol ^A|0i|Oi|A-i^ #g El-olol S^|-7|0]| o[CHA-1 Cj-^ E|- 

ojoii o^is M^ouf, #B1 S B^^o|u^ b[<^o\ *dH§ SsF7|oi|i □h*>7W^ ^^ssi^K el^ 

E^oio| ^ciH^ SsF7|o|| ^^^\^ 3^011^ #U cHAjoil ^DicHl Lfl^ °}EimS lhSa|?jdK £E*h uH^ °hEima| 

^£ sii^K tI:^a^A^ ^»-ao| s^i^ -y^ia -^Aioiioii ai^i-o^ aa- ^doi o^^ji ^^is^^^i^i- ^^s^^^i^i 



S 7HAiA|7|Di #q|g gm7|o| a7|# #o|ni #^011 o|5h ^\±.%\^ ^ Si^ SdSoi ^t^K 

£F^°I a^F7|oi| 3Xo\K\^ 

S^l7|a| #^ Ml^oil lh^vh|ci1 ^^7| o^E|m sMoil JiS^^H^ o^gs]^ Mi^ £[E^|u^# 

S^lj-2 



Ell L.^s•*l . 

^ra B£-^ ^i-^-i a^^7|ol| <no\M, 
m l-^^^*l . 

Mil M"^-! ^'^^ 3^p|oii ^c^Ai, 

^C^S S^PI^I #a Ml^Oil LH^^^DI A^7| ohEjm S^Oil ZL§2^ ^a^l^ Ml^ elB||L-f# 

^ilSSoil 9Xo\M. Ml^ ^^E||'-t7K -^H £}&l|L.f, elBilL-K nHxj o^El|u^ gc^i ^Moj - ^go^ 

Bll . 

Ei-o] 5E-^ #ci E^o^o| :^\^^ a^i-7|oii sio^A^, 

A^7| -^^^1 A^^o^| LH^^iEjoi A^7| o|E^|u^ ^^o{\ ^^^^ "-H^ ehE^|uf# ^ti|l^# ^SH^ ^ 

e^Eil . 

Xi|7&0l| olQlAi. M7| LH^ o|Eim7K ohEfluK o[E||Ut, ixH*] o^E||^ §0l| 3^0]^ ^Qo^ 

E^|L-^^^*I. 
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